Abstract
Introduction

21
About half of the world's population is living in urban areas. Land use modifications associated 22 with urbanisation such as the removal of vegetation, replacement of previously pervious areas 23 with impervious surfaces and drainage channel modifications invariably result in changes to the 24 characteristics of the surface runoff hydrograph. The hydrologic changes that urban catchments 25 commonly exhibit are, increased runoff peak, runoff volume and reduced time to peak (ASCE, 26 1975). Consequently, urban areas are more susceptible to flooding affecting all land use 27 activities (Hammer, 1972) . Urbanisation also has a profound influence on the quality of 28 stormwater runoff (Hall 1984) . Kibler and Aron (1980) characteristic feature of sustainable urban drainage is that aesthetics, multiple use and public 57 acceptance of the drainage facilities play a very important role in the planning (Stahre, 2005) . 58 Martin et al. (2007) conducted a national survey in France in order to collect feedback from 59 BMP users on their experiences and found that retention processes were used more frequently 60 than infiltration processes (68% vs. 32%) and most of the organizations used BMPs for flood 61 prevention (78.2%) rather than storm water pollution prevention (27.6%). As per the survey, 62 surface detention basins are, in general, the most widely-used BMPs, followed by belowground is sandy and the water table is shallow, and   78 contaminants may not have a chance to degrade or sorb onto soil particles before reaching the 79 saturated zone (Fischer et al., 2003; Brattebo and Booth, 2003) . The 'first flush' is more polluted 80 than the remainder due to the washout of deposited pollutants by rainfall (Deletic, 1998; 81 Bertrand-Krajewski et al., 1998). This has to be considered in the management and treatment of 82 urban stormwater runoff especially through detention/retention basins (Goonetillekea et Modified rational method was applied by to size infiltration basins and 115 trenches to control storm water runoff, while the same method was used by Froehlich (1994) to size small storm water pump stations. The critical storm duration producing the maximum runoff 117 volume depends on characteristics of the catchment and rainfall-intensity-duration relation.
118
Although the maximum inflow rate to a detention basin will result from a storm of duration equal 119 to time-of-concentration, the maximum volume will be produced by a storm that lasts was obtained using an inverse hodograph and Schwarz-Christoffel transformation, the solution is The trenches are designed to store and to infiltrate a captured volume of runoff that is 197 generated from its contributing area during a specific-design storm. The rational formula is used 
) 
where f 1 (σ, β, γ) and f 2 (σ, β, γ) are right hand sides of Eqs. (2) and (3) 
340
Generally the surface infiltration rate is higher than the hydraulic conductivity of aquifer 341 material, so the slow ground water motion will cause saturation to the surrounding area of the 342 trench. As a result, the operation of the trench is controlled by the saturated seepage rate rather 343 than the infiltration rate at the surface. Under this condition, the trench designed with a high 344 infiltration rate becomes undersized and hence it is important to consider saturated seepage rate 345 (Guo, 1998 The infiltration trenches may also experience clogging problems due to settlement of fine 363 sand particles in the interstices of soil. To minimize this, the runoff should be passed through 364 well maintained sediment filters or detention basins prior to entry into the infiltration trench. between the bottom of the trench and the ground water table should be insured (Guo, 1998 limits, the depth and width of the trench may be adjusted to achieve it. Thus a trial-and-error 407 method may be adopted to arrive at an appropriate design of an infiltration trench.
408
Conclusions
409
Infiltration trenches can control quality and quantity of storm water from small urban catchment.
410
The surface hydrology of the catchment (i.e. runoff volume) determines the size of an infiltration 411 trench while the hydraulic conductivity of the aquifer governs the emptying time of the trench. The following symbols are used in this paper: 
